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MESSAGE 


FROM THE 


MINISTER | 


| am sure you realize that no longer is a university or college degree a sure 
passport to a job. However, this is no reason to drop out rather than strive 
for a higher education. Indeed, very rapid technological change and the 
fastest growing labour force of any Western industrialized country, resulting 
in an increasingly competitive environment, make it all the more important 
for you to pursue further education beyond the high school level. Certainly, 
those with higher qualifications will have a better chance of obtaining 
employment which is rewarding and commensurate with their ability. 


One level of higher education readily available to you is that provided by 
the university. They have expanded rapidly over the past few years and 
they offer a rich variety of courses based upon, and responsive to, the 
present and future needs of an expanding labour market. Employers have a 
high regard for their graduates. 


Thus, career alternatives are many and varied. This booklet provides you 
with information about them. It is designed to make you aware of the 


career opportunities which are available through the universities and should 
help you to make a very important decision. 
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Robert Andras, 
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General 
Information 


Community College and University 


To Guidance and Counselling Personnel 


This book is provided as a first step in career counselling. 


It is not intended to be a final answer. Once it has been 
used to determine the student's interest area, in-depth 
research in the particular field will be needed. You, as 
guidance personnel, will be called upon to show the 
student where further information can be found. 


To The Student 

In designing this publication for your use, it was de- 
cided to give you basic. information with which to 
begin your career search. Further work and study on 
your part will be necessary to determine the specifics 
of your chosen field of study and your career area on 
graduation. This publication is only one of a number of 
student employment information services. Use it wise- 
ly, and good luck. 


Remember, the written copy in this publication relates 
to career opportunities and gives a general description 
for career orientation. The tables at the end of each 
section show a listing of what each of Canada’s post- 
secondary institutions offer in courses leading to a 
specific degree or diploma under the section heading. 


To obtain further information on the degree or diploma, 
you should write the Registrar or Director of Admis- 
sions of the particular institution in which you are 
interested. For additional information on a career or job 
area, you should discuss future plans with a guidance 
officer, teachers, people already employed in the area 
that is of interest, counsellors and parents. 


How Long Will it Take to Reach 

Your Particular Goal 

At community colleges, most courses are two years in 
length. Some more specialized courses take three years 
and a recent trend is to develop one year courses in 
some skill fields. 


Most universities in Canada have a four-year program 
leading to a bachelor’s degree. However, some of our 
academic institutions offer different programs. At a 
number of universities one can obtain a three-year 
general degree which is a good, sound education. Few, 
if any, of these degrees qualify one for employment in 
professional fields. 


Other universities offer a bachelor’s degree, after four 
or five years of study, giving the student deeper insight 
in a specialized degree area such as history or chem- 
istry. 


In Quebec, degrees are granted in three years after 
completion of a two-year (arts or science) program in 
a public college (CEGEP) which brings the full degree 
to five years of post-secondary school studying. 


Masters’ degrees vary in length but usually 18 months 
to two years is the time involved. Doctorates in any 
given subject are two to five years of study after a 
master’s degree. Applications for special consideration 
in the post graduate field must be discussed carefully 
by the student with the particular school in question. 


How Much Will Your Post-Secondary 
Education Cost 

The cost of a university education will change greatly 
from university to university and even from discipline 
to discipline and may vary from $1,200 to $2,500 per 
year. For instance, medicine is one of the more costly 
fields of study while a general arts degree is consider- 
ably less expensive. At the community college level, 
four provinces: Quebec, New Brunswick, Nova Scotia, 
Newfoundland, have no tuition charge. The remaining 
community colleges have tuition fees up to $200 per 
year. Expenses which should be considered are: tuition, 
residence costs, laboratory costs, student union fees, 
books, and individual spending habits. 


Although cost is sometimes a frightening aspect of 
continuing education, each province has set up finan- 
cial programs. Along with scholarships, bursaries, 
fellowships, grants and awards, the provincial organi- 
zations for financial help bring university well within 
the reach of any capable Canadian student. The table 
lists sources of provincial financial aid. 


For information on loans write to the following addresses: 


NEWFOUNDLAND 
Canada Student Loans 
Authority 


PRINCE EDWARD ISLAND 
Canada Student Loans 
Committee 


NOVA SCOTIA 
Nova Scotia-Canada Student 
Loans Committee 


NEW BRUNSWICK 
Department of Youth 


*QUEBEC 
Student Aid Service 


ONTARIO 
Department of College and 
University Affairs 


MANITOBA 
Department of Education 


SASKATCHEWAN 
Department of Education 
Avord Tower 


ALBERTA 
Student Assistance 
Board 


BRITISH COLUMBIA 
The British Columbia 
Student Aid Loan Committee 


YUKON TERRITORY 
The Student Financial 
Assistance Awards Committee 


NORTHWEST TERRITORIES 
Superintendent of 

Education for the 

Northwest Territories 


“The Province of Quebec relies on its own student assistance scheme instead of participating in the Federal plan. Accordingly, students who are residents of the 
Province of Quebec can apply for financial assistance to the Student Aid Service. 


Department of Education 
Confederation Building 
St. John’s, Newfoundland 


Department of Education 
Charlottetown, 
Prince Edward Island 


Department of Education 
Box 578 
Halifax, Nova Scotia 


Fredericton 
New Brunswick 


Department of Education 
Gov't. of the Province of Quebec 
Quebec City 


Student Awards Officer 
Suite 700 

481 University Avenue 
Toronto 2, Ontario 


Student Aid Officer 
1181 Portage Avenue 
Winnipeg 10, Manitoba 


Victoria Ave. & Hamilton St. 
Regina, Saskatchewan 


Department of Education 
Administration Building 
Edmonton, Alberta 


c/o Department of Education 
Victoria, British Columbia 


c/o Superintendent of Schools 
Box 2703 
Whitehorse, Yukon Territory 


c/o Education Division 
Department of Indian 
Affairs and Northern Development 
400 Laurier Avenue, W. 
Ottawa, Ontario 


Employment 
Several factors should guide the employment oriented 
student entering post-secondary education 


Approximately 150,000 students graduated from 


Canadian community colleges and universities in 1972. 


There were 75,000 community college graduates, 
70,000 at the bachelor’s level, 10,000 masters and 
close to 2,000 doctoral graduates. 


The changing definition of what constitutes a univer- 
sity or community college student, makes it difficult 

to assess trends and enrollments unless one looks at 
the overall totals of post-secondary students. This total 
increased by almost 12 percent, from nearly 430,000 
in 1971-72 academic year to 480,000 in 1971-1972. 
The 1971-1972 figure included about 310,000 univer- 
sity students and about 170,000 community college 
students. 


In the short (and to a lesser extent the medium) run, 
educational output or the supply of highly qualified 
manpower is already fixed. The reason is because this 
potential manpower is already in the various educa- 
tional streams and will be coming on the labour market 
in the next year or two. The present labour market 

will not absorb all the graduates without difficulty. 

In the medium and long runs, however, the demand 
for highly educated maripower is going to continue to 
increase, as the tasks of society become increasingly 
complex and as technological advances continue. 

It should be noted that the number of jobs in the 
professional and technical occupations rose by half a 
million between 1957 and 1970. This trend is expected 
to continue. 


The long-term trend of occupational employment for 
Canada has been that of a faster increase in the pro- 
fessional, technical and managerial occupations 
than the average increase in employment in all 
occupations. 


What is not certain at this point, however, is how 
supply will adjust to the alcered labour market situa- 
tion. Even though projections indicate a continued 
expansion, it is possible that in several fields of study 
the demand for higher education may taper off, as 
students get discouraged at the prospects of employ- 
ment. Other areas may increase. People are very con- 
cerned about their ecological survival, about the 
provision of social services to the underprivileged of 
our country, about the need for increased international 
aid for developing nations, and also the need for 
better use of free time for recreation purposes. 


Perhaps the high school graduate today should con- 
sider expertise in some of these fields, not instead of, 
but along with their consideration of the more tradi- 
tional fields like law, teaching and engineering. 
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Summer Employment 

On Campus placement services personnel point up the 
high correlation between gainful summer employment 
and the acquiring of positions on graduation. Summer 
employment in the student's field of study is best, 

but good practical experience in any field is a great 
asset for the new graduate on the employment market. 


In recent years, the influx of large numbers of students 
seeking summer jobs has become a regular character- 
istic of Canada’s summer labour force. There are over 
one million students from high school and all post- 
secondary institutions looking for employment each 
summer. Although many are successful; regionally, 
disparities still exist. For instance, in 1971 the Quebec 
and Atlantic regions had the highest student unem- 
ployment rates. These regional disparities are expected 
to continue though Federal Government programs 
contribute to a reduction of these inter-regional 
differences. 


In the summer of 1971 students of community colleges 
worked an average of eleven weeks. The table shows 
not only average gross earnings but their savings 

as well. These figures will act as a guide to earning 
powers for the community college students next 
summer. 


AVERAGE GROSS 
PROVINCE EARNINGS 
OF STUDY FROM 

SUMMER WORK 


AVERAGE 
SAVINGS FROM 
SUMMER WORK 


Male Female Total Male Female Total 


Newfoundland 785 380 730 310 190 295 
Prince Edward 

Island _ _ — _ 
Nova Scotia 640 400 590 225 170 215 
New Brunswick 685 530 635 225 315 255 


Québec 705 485 625 360 255 325 
Ontario 1030 495 920 440 265 405 
Manitoba 805 510 770 330 225 315 
Saskatchewan 770 440 690 360 245 330 
Alberta 965 635 895 440 300 410 


British Columbia 1250 635 1070 605 335 520 


During the summer of 1971 university students worked 
one week more on the average than the previous 

year. The accompanying chart shows their gross 
earnings as well as their savings for that period and 
gives an indication of savings for students in relation 
to their earnings. 


AVERAGE GROSS 
PROVINCE EARNINGS 
OF STUDY FROM 

SUMMER WORK 


AVERAGE 
SAVINGS FROM 
SUMMER WORK 


Male Female Total Male Female Total 


Newfoundland 810 620 750 335 235 305 
Prince Edward 

Island 940 560 785 320 305 Sih) 
Nova Scotia 1000 655 865 525 360 465 
New Brunswick 1050 665 910 515 405 475 


Québec 1090 fo /5e e590 ee 555 a eee 
Ontario 1300 745 41110 700 460 615 
Manitoba 1360 795 1145 645 410 555 
Saskatchewan 1395 720 1155 690 455 605 
Alberta 1625 830 1340 750 445 640 


British Columbia 1570 880 1330 920 535 785 


STARTING SALARIES FOR COMMUNITY COLLEGE STUDENTS GRADUATING 


IN THE YEARS 1970 to 1972 
(Dollars per Month) 
Students Students Students 
Discipline Graduating Graduating Graduating 
in 70 in 71 in 72 
Commercial 
Accounting and Financial Management 495 505 525 
Business Administration 505 490 495 
Computer Programming 520 545 565 
Industrial Management 535 550 550 
Marketing and Retailing 55 530 545 
Secretarial Science 370 420 480 
Applied Arts 
Journalism 540 530 XXX 
Library 400 520 520 
Nursing 455 490 490 
Recreation 490 495 XXX 
Social Service 480 540 600 
Technologies 
Agricultural 480 450 440 
Architectural 520 550 XXX 
Biochemistry 500 545 600 
Chemical 5S5 545 545 
Civil 535 545 545 
Drafting 455 485 480 
Electrical 550 565 570 
Electronic 505 545 545 
Food 445 450 XXX 
Forestry and Forest Products 530 565 XXX 
Gas, Oil, Petroleum 530 5/5 610 
Instrumentation and Control 575 570 645 
Mechanical 540 560 565 
Medical Laboratory 440 505 520 
Medical Radiological and X-Ray 440 520 515 
Metallurgical 555 570 580 
Mining 635 605 595 
Survey 530 505 XXX 
The starting salary rates which appear in the accom- The figures reported are national averages covering all 
panying table were derived from surveys of employers types of employment for graduates in a particular 
of new community college graduates throughout the discipline. Where related courses in one discipline are 
country. These are average starting salaries and in- offered, such as one-, two- or three-year courses, 
dividual graduates frequently receive significantly the rates for graduates of the longer course have been 
different starting salaries than those in the table. used. The figures for 1970 and 1971 are actual while 
These differences are often the result of such factors the figures for 1972 are estimated. 


as the geographic location and individual character- 
istics of the employer or of the new graduate. 


AVERAGE STARTING SALARIES FOR UNIVERSITY STUDENTS GRADUATING IN 1971 and 1972 
(Dollars per Month) 


DISCIPLINE OF STUDY BACHELOR DEGREES GRADUATE DEGREES 
Pass Honours Masters Doctors 
Tepe] 2 Ti 72 7A Ties 7A 72 
Arts: 
All Fields 530 570 580 610 725 750 955 980 
Economics 550 595 600 625 740 750 1040 1065 
Geography 540 590 600 600 675 675 885 920 
History 520 _ 570 620 720 700 950 970 
Industrial Relations — 580 650 680 700 _ _ 
Language and Literature 520 620 570 640 730 790 920 900 
Political Science 540 — 565 620 720 750 925 925 
Psychology 505 545 510 565 775 785 970 1080 
Sociology 565 — 565 635 745 — 935 975 
Science: 
All Fields 600 615 655 675 740 750 940 S55 
Biological Sciences 555 585 635 605 675 675 920 910 
Chemistry 655 635 695 700 815 - 955 950 
Computer Science 605 605 630 650 705 780 985 — 
Geology 650 690 685 700 7715 780 930 980 
Geophysics — — 690 690 810 -- — 
Mathematics 580 603 660 675 740 750 1000 1040 
Physics 590 _ 640 640 675 — 900 
Commerce and Business Admin.: 
All Fields 605 625 830 860 EO Vs 
Accounting Majors 620 645 _ — _ — 
Commerce and Bus. Admin. 610 635 850 895 — _ 
Employed as C.A. Students 605 615 685 690 - — 
Engineering: 
All Fields 680 700 71S 780 980 1030 
Chemical 675 655 760 760 1030 — 
Civil 690 695 785 800 1050 _ 
Electrical 675 690 765 780 950 1000 
Industrial 685 700 _ — _ _ 
Mechanical 685 740 715 780 995 1040 
Metallurgical 700 715 Tihs. -— — — 
Mining 735 730 — — — = 
Other Fields of Study: 
Agriculture 600 630 685 755 980 1030 
Architecture 680 695 -- _ — _ 
Education 640 680 850 850 1065 1155 
Forestry 685 7500 _ — — — 
Home Economics 665 700 — =m Ws = 
Law 750 760 — = = = 
Law (as articling students) 435 425 — _ _ — 
Library Science 685 690 1D 710 _ _ 
Nursing 585 595 815 835 _ —_ 
Pharmacy Jayne 790 
Physical Education 650 670 815 — — _ 
Physiotherapy 590 605 — — _ — 
Social Work 640 720 820 800 — _ 


Includes B.A.’s and B.Sc.’s with Teacher Training 


The starting salary rates presented on the accompanying 
table are average starting salaries derived from surveys 
of employers of new university graduates. Individual 
graduates frequently receive significantly different rates 
than those in the table. Those differences are often the 
result of such factors as characteristics of the employer 
or new graduate and geographic location of the 
employment. 


Rates for students obtaining pass or honours Bachelor's 
degrees are given for those in Arts and those in Science, 
whereas only one rate is given for students obtaining 
Bachelor's degrees in Engineering, Commerce and 
Business Administration or in other fields of study. 
Figures for 1971 are actual while 1972 figures are esti- 
mated by the above statement. 


““On Campus” Counselling and 

Placement Service 

With a major accent on youth and its real problems, 
our society has become very conscious of and spends 
a great deal of time and money in providing special- 
ized services to youth. To this end, the Department of 
Manpower and Immigration and many universities and 
community colleges have united in an effort to aid 
youth and the employer to achieve satisfying efficient 
employment of the young people of Canada. 


Most post-secondary campuses in Canada have pro- 
vided their students with a Career Counselling and 
Student Placement service. The majority of these ser- 
vices are staffed and supplied in conjunction with the 
Department of Manpower and Immigration. Other 
offices are run privately by the institutions themselves. 
They all provide a three-stage service. Stage one is 
designed, through personal interview and campus 
contact, to build a resume on each student requesting 
this service. 


Stage two is setting up an interview schedule with 
employers on campus, and stage three is further follow- 
up if the student does not find suitable employment 
under stage two. 


As professional and technical demands increase, so 
increase the demands for qualified personnel in these 
areas. To assist in meeting this demand for Canada’s 
youth, Student Placement Officers on campus provide 
several services. Through personal interviews, they 
assist the students to find a desired area of employment 
and then assist in finding part-time, summer, and most 
importantly, permanent employment, as far as possible, 
in these areas. So interference with studies is minimal, 
they accommodate both local and national employers 
for interviews ‘‘on campus’. The office also provides 
direct name and address communication with em- 
ployers who do not visit the campus. It also suggests 
other areas, sometimes of secondary interest, so that 
the student’s opportunity is increased. 


All Canada Manpower Centres on campus, private 
student placement offices, and local Canada Man- 
power Centres across Canada list job vacancies. Stu- 
dents should check these sources early in the academic 
year so that they have time to explore the opportunities 
that exist before graduation. 


The placement office and the university faculty and its 
committees in recent years have developed a very close 
liaison. This greatly assists the placement office in 
being able to assess the needs of the student in the 
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employment area. It also has developed a strong link 
between industry and the university so that better 
understanding of the needs of the employment market 
is being developed by faculty. This often assists in the 
up-dating of courses and the invitation of industrial 
experts to give in-course seminars. 


The Career/Placement service is able to give sound 
counselling in the career area. Much of the counselling 
material is provided by the Department of Manpower. 


The Department, with a vital interest in improving its 
service and information to youth, augments its Canada 
Manpower Centres and the private placement services 
with several publications. These provide current in- 
formation to both career counsellors and students, on 
labour market information, starting salaries of the cur- 
rent year, supply and demand for new graduates, 
listings of employers interested in hiring new graduates 
of post-secondary institutions, and other career in- 
formation. The titles of the main publications are: 


University Career Outlook 
Community College Career Outlook 
Supply and Demand of New University Graduates 


Requirements and Average Salaries for New University 
Graduates 


Requirements and Average Salaries for New Com- 
munity College Graduates 


Directory of Employers of New University Graduates 


These publications are available at the Canada Man- 
power Centre on campus or at other Canada Man- 
power Centres. 


Because of the highly competitive nature of today’s 
labour market, it is suggested that students keep them- 
selves very aware of the problems and trends in the 
employment market throughout the period of their 
post-secondary education. For those who wish em- 
ployment following the final year of their studies, the 
search for a position should start early in the fall. All 
students are recommended to avail themselves of the 
services and information of the campus placement 
office so that they are able to have a complete picture 
of their employment opportunities. 


To Parents and Students— 

A Thought on University Education 

This year may well mark a significant change from an 
era of remarkable expansion in university education in 
Canada, which has gone forward without substantial 
pause since the late 1950's. The unexpected down- 
ward shift in the rate of increase in enrolments, which 
was not expected until later in the 70’s, and the end of 
the post-war “‘baby-boom”, may be an indication that 
many people—and particularly those of university age— 
are re-assessing the purpose and meaning of the 
university for them. | think this is healthy. 


In recent years, much emphasis has been placed on a 
supposed correlation between earning a university 
degree and finding a satisfying job. | have never felt 
this relationship to be central to the university's respon- 
sibilities, nor do | feel that successful university work 
could or should be designed to guarantee a job. 


The mission of the university in my view is to provide 
the milieu and resources which together offer the 
opportunity for students to develop their intellects for 
rigorous thought, through whatever academic dis- 
ciplines they may find interesting while they are stu- 
dents, and also thinking ahead in varying degrees to 
their subsequent careers to offer opportunities for ac- 
quiring knowledge in areas related to possible future 
work and interests. 


Today, much is made of the fact that a Bachelor's 
degree seems to be far from a guarantee of a job. 
Perhaps this is true, and some studies of occupational 
trends are indicating that it may well be the case in 
certain areas of work. But to view the university's 
function in this narrow way ignores the broader pur- 
pose of a university education, which is, simply put, 
to develop the capacity for rigorous thinking in those 
availing themselves of the opportunity. These studies 
also seem to suggest that after several years beyond 
the degree-earning age, those who have achieved a 
university degree tend to advance more quickly than 
those who have not. For me this confirms that the full 
value of university experience, both for the individual 
and for society, lies more in the asset of a trained mind 
which can be applied in diverse areas rather than as an 
admission ticket to a particular sector of the work 
world. 


If a young person is especially concerned about a job 
on graduation, he should in many cases think of other 
institutions that are explicitly more directed at preparing 
their students for contemporary occupations. These 

can provide a Satisfying and effective preparation for 


those who do not wish to take part in the broader scope 
of the university approach, and who wish training 
closely related to a specific kind of job. Nor does my 
conception of the university’s function suggest that a 
broad degree of mental growth cannot be achieved in 
other ways outside a university, ways which may be 
very satisfying for different people. As is coming to be 
recognized by more and more people, there is no reason 
that any one approach or mode of learning should ex- 
clude for all time any other approach or mode for any 
individual. People have changed and will continue to 
change their interests and aspirations during their lives; 
consequently they have changed or will continue to 
change the institutions or ways through which they 
seem to achieve their new goals. 


This is as it should be in a complex and evolving world, 
and this is the context in which | see our universities 
continuing to play their part. For those who wish to 
benefit from the systematic development of their ca- 
pacity to confront and deal with abstract thought and 
ideas, or who wish to go more deeply and rigorously 
into the processes of understanding one or more of the 
areas of knowledge which comprise the study of man, 
society, and nature, the universities should continue to 
provide the resources and opportunities. For those 
who wish to focus more directly on particular training 
or practical area, perhaps only for a particular period in 
their lives, other institutions or kinds of experience will 
be more appropriate. 


It remains only to emphasize that while | do not see a 
university education as solely preparatory to work, | do 
not think the previous emphasis on career relevance 
should be discarded in an over-correction. The university 
should both continue to offer students the chance to 
understand their world and try to equip them better to 
take part in shaping its future along with their own. 

No easy task, but that is why universities can be such 
fascinating communities to many with searching minds. 


A. D. Dunton 

President and Vice-Chancellor 
Carleton University 

Ottawa, Canada 

February, 1972 
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To Parents and Students — 
A Thought on Quebec CEGEPS 


For a few years Quebec has been redefining its 
educational structures. 


Principle studies undertaken are the Tremblay report on 
technical education, Parent Committee on general 
education, and the Rioux Committee on artistic educa- 
tion. In close relationship with these other important 
projects dealing with parallel education, let us foresee 
new developments in education. 


It should be noted that all of these studies have brought 
about major changes as a part of the quiet revolution. 


It can be said that nowhere in the world can be found 
a similar consciousness about pedagogy as in Quebec. 
The creation of universities and the reorganization of 
primary and secondary schools are examples of how all 
levels of education are being touched. 


New for Quebec, and perhaps a completely new level 
in the educational system, the CEGEP’s are innovators 
in more than one way. With the creation of the 
CEGEP’s, the Quebec school system counts four 
distinct educational levels. 


The CEGEP is mandatory as an intermediary step 
between secondary and university education. It is 
geared to the seventeen-to nineteen-year-old wishing 
to attend university or desiring a higher level of em- 
ployment, and to adults who want to complete their 
professional training, depending on the labour market. 


CEGEP is a system in which the function is to give for 
a certain area the valuable training which was formerly 
exclusively offered by the classical colleges, technical 
institutions, teacher's colleges, nursing schools, and 
schools of art. 


These institutions are co-ordinated by the Director of 
General Education (DIGEC) and governed by public 
corporations formed by the Professional and Technical 
College Law (Bill 21), Province of Quebec. However, 
there are some private institutions giving courses at 
the same level and they are recognized by the DIGEC. 


These structures are new in the Quebec education and 
administrative law. Like a schooi board, a CEGEP 

is a public corporation. However, the administration 
board is not voted directly by parents and citizens. 
Like a private institution, the CEGEP is relatively 
autonomous. 


In its actual form, the administration council of a 
college is composed of 19 persons coming from social 
economic groups of the territory, professors, parents, 
students, the director general, and director of studies. 
Finally, the registrar or the general secretary of the 
college works as secretary of that same council, all 
helping to update Quebec’s educational system with 
amazing rapidity. 


Maurice Girard 
Secretary General 
College Du Vieux Montréal 


List 
of 
Universities 


The following is a complete list of the universities in 
Canada as found in the Tables of Studies at the end of 
each major section of this publication. The purpose of 
this list is to enable the reader to identify and locate 


each institution. 


Newfoundland 
Memorial University of 
Newfoundland 


Prince Edward Island 
University of Prince Edward Island 


Nova Scotia 
Acadia University 
Dalhousie University 
Mount Saint Vincent University 
Nova Scotia College of 
Art and Design 
Nova Scotia Technical College 
St. Francis Xavier University 
St. Mary’s University 


New Brunswick 

University of Moncton 
Mount Allison University 
University of New Brunswick 


Quebec 

Bishop’s University 

Loyola of Montreal 
MacDonald College 

McGill University 

Sir George Williams University 
Laval University 

University of Montreal 
University of Québec 
(Campuses at Chicoutimi, Hull, 
Montreal, Quebec City, Rimouski, 
Rouyn, Trois-Riviéres) 
University of Sherbrooke 


Ontario 

Brock University 
Carleton University 
Lakehead University 
Laurentian University 
McMaster University 
Ontario College of Art 
Queen’s University 
Royal Military College 
Ryerson Polytechnical Institute 
Trent University 
University of Guelph 


St. John’s, Nfld. 


Charlottetown, P.E.I. 


Wolfville, N.S. 
Halifax, N.S. 
Halifax, N.S. 
Halifax, N.S. 


Halifax, N.S. 
Antigonish, N.S. 
Halifax, N.S. 


Moncton, N.B. 
Sackville, N.B. 
Fredericton, N.B. 


Lennoxville, Que. 
Montreal, Que. 
Montreal, Que. 
Montreal, Que. 
Montreal, Que. 
Quebec, Que. 
Montreal, Que. 
Quebec, Que. 


Sherbrooke, Que. 


St. Catharines, Ont. 
Ottawa, Ont. 
Thunder Bay, Ont. 
Sudbury, Ont. 
Hamilton, Ont. 
Toronto, Ont. 
Kingston, Ont. 
Kingston, Ont. 
Toronto, Ont. 
Peterborough, Ont. 
Guelph, Ont. 


University of Ottawa 
University of Toronto 
University of Waterloo 
University of Western Ontario 
University of Windsor 
Waterloo Lutheran University 
York University 


Manitoba 

Brandon University 
University of Manitoba 
University of Winnipeg 


Saskatchewan 

University of Saskatchewan 
(Regina) 

University of Saskatchewan 
(Saskatoon) 


Alberta 

University of Alberta 
University of Calgary 
University of Lethbridge 


British Columbia 

Notre Dame University 
Simon Fraser University 
University of British Columbia 
University of Victoria 
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Ottawa, Ont. 
Toronto, Ont. 
Waterloo, Ont. 
London, Ont. 
Windsor, Ont. 
Waterloo, Ont. 
Toronto, Ont. 


Brandon, Man. 
Winnipeg, Man. 
Winnipeg, Man. 


Regina, Sask. 


Saskatoon, Sask. 


Edmonton, Alta. 
Calgary, Alta. 
Lethbridge, Alta. 


Nelson, B.C. 
Burnaby, B.C. 
Vancouver, B.C. 
Victoria, B.C. 
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List of 
Community 
Colleges 


The following is a complete list of community colleges 
ir. Canada as found in the Tables of Studies at the end 
of each major section of this publication. The purpose 
of this list is to enable the reader to identify and locate 


each institution. 


Prince Edward Island 
Holland College 


New Brunswick 


New Brunswick Institute of Technology 
Saint John Institute of Technology 


Nova Scotia 
Nova Scotia Agricultural College 


Nova Scotia Eastern Institute of Technology 
Nova Scotia Institute of Technology 


Nova Scotia Land Survey Institute 
Southwest Community College 


Newfoundland 


College of Fisheries, Navigation, Marine 


Engineering and Electronics 
College of Trades and Technology 


Quebec 

Ahuntsic CEGEP 

Andre Laurendeau CEGEP 
Bois de Boulogne CEGEP 
Champlain CEGEP 
Chicoutimi CEGEP 

Céte Nord CEGEP 
Dawson CEGEP 

Edouard- Montpetit CEGEP 
Francois Xavier Garneau CEGEP 
Gaspé CEGEP 

Hull CEGEP 

John Abbot CEGEP 
Joliette CEGEP 
Jonquiére CEGEP 

La Pocatiére CEGEP 
Lévis-Lauzon CEGEP 
Limoilou CEGEP 
Lionel-Groulx CEGEP 
Maisonneuve CEGEP 
Matane CEGEP 
Montmorency CEGEP 
Rimouski CEGEP 
Riviére-du-Loup CEGEP 
Rosemont CEGEP 
Rouyn-Noranda CEGEP 
Ste-Foy CEGEP 
St-Hyacinthe CEGEP 


Charlottetown, P.E.I. 


Moncton, N.B. 
Saint John, N.B. 


Truro, N.S. 

Sydney, N.S. 
Halifax, N.S. 
Laurencetown, N.S. 
Metaghan, N.S. 


St. John’s, Nfld. 
St. John’s, Nfld. 


Montreal 353, Que. 
LaSalle 650, Que. 
Montreal 355, Que. 


Lennoxville and St. Lambert, Que. 


Chicoutimi, Que. 

Baie Comeau and Sept Iles, Que. 

Montreal 215, Que. 

Longueuil, Que. 

Quebec 6, Que. 

Gaspé, Que. 

Hull, Que. 

Montreal 215, Que. 

Joliette, Que. 

Jonquiére, Que. 

La Pocatiére, Que. 

Lauzon, Que. 

Quebec 3, Que. 

Ste-Thérése-de-Blainville, Que. 

Montreal 406, Que. 

Matane, Que. 

Ville de Laval, Que. 

Rimouski, Que. 

Riviére-du-Loup, Que. 

Montreal 408, Que. 

Rouyn, Que. 

Quebec 10, Que. 

St-Hyacinthe, Drummondville, 
and Tracy, Que. 


Abbreviations used in 
Tables of Study 


Holland 


N.B.I.T. 
SHETe 


N.S.A.C. 
N-S2Es les 
N-Silalk 
N:SE:S 2h 
Southwest 


C.F:N:M.E. E: 
C:Oalzle 


Ahuntsic 

Andre Laurendeau 
Bois de Boulogne 
Champlain 
Chicoutimi 

Céte Nord 
Dawson 

Edouard- Montpetit 
Francois X. Garneau 
Gaspé 

Hull 

John Abbot 
Joliette 
Jonquiére 

La Pocatiére 
Lévis-Lauzon 
Limoilou 
Lionel-Groulx 
Maisonneuve 
Matane 
Montmorency 
Rimouski 
Riviére-du-Loup 
Rosemont 
Rouyn-Noranda 
Ste-Foy 


St-Hyacinthe 


St-Jean CEGEP 

St-Jér6me CEGEP 

St-Laurent CEGEP 
Salaberry-de-Valleyfield CEGEP 


Shawinigan CEGEP 
Sherbrooke CEGEP 
Thetford Mines CEGEP 
Trois-Rivieéres CEGEP 
Vanier CEGEP 
Victoriaville CEGEP 
Vieux-Montréal CEGEP 
Institute of Marine Technology of Quebec 
Ontario 

Algonquin College 
Cambrian College 


Centennial College 
Conestoga College 
Confederation College 
Durham College 
Fanshawe College 
George-Brown College 
Georgian College 
Humber College 
Lakehead College 
Lambton College 
Loyalist College 
Mohawk College 
Niagara College 
Northern College 


Ryerson Polytechnical Institute 
St. Clair College 
St. Lawrence College 


Seneca College 
Sheridan College 


Sir Sandford Fleming College 


Centralia Agricultural College 
Kemptville Agricultural College 
New Liskeard Agricultural College 
Ridgetown Agricultural College 


Manitoba 
Assiniboine College 
Keewatin College 
Red River College 


St-Jean, Que. 
St-Jéréme, Que. 
Montreal 379, Que. 
Valleyfield, Que. 


Shawinigan, Que. 
Sherbrooke and Granby, Que. 
Thetford Mines, Que. 
Trois-Riviéres, Que. 

Montreal 379, Que. 
Victoriaville, Que. 

Montreal 129, Que. 

Quebec, Que. 


Ottawa, Pembrooke and Perth, Ont. 


North Bay, Sault Ste. Marie and 
Sudbury, Ont. 

Scarborough, Ont. 

Kitchener, Ont. 

Thunder Bay, Ont. 

Oshawa, Ont. 

London 32, Ont. 

Toronto 130, Ont. 

Barrie, Ont. 

Rexdale, Ont. 

Lakehead, Ont. 

Sarnia, Ont. 

Belleville, Ont. 

Hamilton 40, Ont. 

St. Catharines and Welland, Ont. 


Haileybury, Kirkland Lake, Porcupine 


and Timmins, Ont. 

Toronto, Ont. 

Chatham and Windsor 22, Ont. 

Brockville, Cornwall and Kingston, 
Ontario 

Willowdale 428, Ont. 

Brampton, Mississauga and 
Oakville, Ont. 

Cobourg, Lindsay and 
Peterborough, Ont. 

Huron Park, Ont. 

Kemptville, Ont. 

New Liskeard, Ont. 

Ridgetown, Ont. 


Brandon, Man. 
The Pas, Man. 
Winnipeg 23, Man. 
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St-Jean 
St-Jér6me 
St-Laurent 
Salaberry-de- 
Valleyfield 
Shawinigan 
Sherbrooke 
Thetford Mines 
Trois-Riviéres 
Vanier 
Victoriaville 
Vieux-Montréal 
1.T.M.Q. 


Algonquin 


Cambrian 
Centennial 
Conestoga 
Confederation 
Durham 
Fanshawe 
George- Brown 
Georgian 
Humber 
Lakehead 
Lambton 
Loyalist 
Mohawk 
Niagara 


Northern 
Ryerson 
St. Clair 


St. Lawrence 
Seneca 


Sheridan 


Sir S. Fleming 
Centralia 
Kemptville 
New Liskeard 
Ridgetown 


Assiniboine 
Keewatin 
Red River 
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Collége St. Lawrence, Campus de Cornwall 


Cornwall 
Collége St. Lawrence, Campus de Kingston St. Lawrence/ 
Kingston 
Collége Seneca Willowdale 428 Seneca 
Collége Sheridan, Campus de Brampton Sheridan/Brampton 
Collége Sheridan, Campus de Mississauga Sheridan/Mississauga 
Collége Sheridan, Campus de Oakville Sheridan/Oakville 
Collége Sir Sandford Fleming, Campus de Cobourg Sir S. Fleming/ 
Cobourg 
Collége Sir Sandford Fleming, Campus de Lindsay Sir S. Fleming/ 
Lindsay 
Collége Sir Sandford Fleming, Sir S. Fleming/ 
Campus de Peterborough Peterborough 
Collége de technologie Agricole Centralia Agricul. 
Centralia, Huron Park, P.O. Coll. 
Collége de technologie Agricole, Kemptville Kemptville Kemptville Agricul. 


Collége de technologie Agricole, New Liskeard 


Coll. 
Collége de technologie Agricole, Ridgetown Ridgetown Ridgetown Agricul. 
Coll. 
Manitoba 
Collége Assiniboine Brandon Assiniboine 
Collége Keewatin The Pas Keewatin 
Collége Red River Winnipeg 23 Red River 
Saskatchewan 
Institut des Arts appliqués et de Sciences Saskatoon S.1L.A.A.S. 
Institut de Technologie de la Saskatchewan Moose Jaw Stl 
Alberta 
Collége Lutherian de Camrose Camrose Camrose 
Collége de'l’est de l'Alberta, Campus de Lloydminster Eastern Alberta- 
Lloydminster 
Collége de lest de I’Alberta, Campus de Vermilon Eastern Alberta- 
Vermilon 
Collége d’Agriculture de Fairview Fairview Fairview 
Collége de Grande-Prairie Grande-Prairie Grande-Prairie 
Collége de Lethbridge Lethbridge Lethbridge 
Collége de Medicine Hat Medicine Hat Medicine Hat 
Collége Mount-Royal, Campus de Churchill Park Mount-Royal- 
Churchill Park 
Collége Mount-Royal, Campus de Lincoln Park Mount-Royal- 
Lincoln Park 
College Mount-Royal, Campus de Old Sun Mount-Royal- 
Old Sun 
Institut de technologie du Nord de |’Alberta Edmonton 18 N.A.I.T. 
Collége Olds Olds Olds 
Collége Red Deer Red Deer Red Deer 
Institut de technologie du Sud de |’Alberta Calgary 41 S.A.1.T. 


New Liskeard 


St. Lawrence/ 


Coll. 


New Liskeard Agricul. 
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Engineering 


University 


Engineers are applied scientists who determine practical 
ways to undertake the conversion of raw materials and 
sources of power into goods and services with the 

aims of economy and safety. In our highly technolo- 
gical society, there is practically no aspect of daily life 
which is not affected, directly or indirectly, by the work 
of the engineer. 


Engineering consists of various areas of specialization 
based on scientific theory, economic studies, and 
accumulated experience. The work of engineers covers 
a wide range of activities. They may be involved in con- 
struction, installation, planning and design, consulting, 
or sales. Other engineers enter the fields of manage- 
ment, administration, teaching or become involved in 


manufacturing and operation or research and develop- 
ment. Engineering problems are usually complex, and 
engineers in any one of these areas may often be called 
upon to utilize their skills and knowledge in another 
field. 


There have been two significant developments in the 
engineering field which have provided engineers with 
the freedom to fulfill their roles as problem solvers and 
planners of the broad, theoretical aspects of engineering 
work. One has been the establishment of community 
colleges in Canada, which are graduating trained 
engineering technologists capable of performing some 
of the duties formerly done by the engineer. 


The second has been the introduction of the computer 
which has released the engineer from tedious and 
time-consuming calculations. 


Programs of study in Engineering are offered by a large 
number of universities across Canada. Curricula pro- 
vide the prospective engineer with a firm background 
in mathematics, the natural sciences, and general engi- 
neering principles, as well as offering courses in the 
social sciences and humanities. Most programs consist 
of core courses in the first and/or second years, and 
students are then required to choose a field of special- 
ization to complete their education. 


To enter the profession, an engineer must first acquire 
technical competence through adequate education 
and practical experience. Graduates who wish to 
practise engineering as defined by law and use the 
title Professional Engineer (Engineer in the Province 
of Quebec), or any title or designation implying legal 
authorization to practise engineering, must be registered 
with their provincial or territorial association of profes- 
sional engineers. In certain provinces, those practising 
in the surveying profession as well as in forestry engi- 
neering do so under separate provincial legislation. 
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Aeronautical 


Our entry into the space age and man’s landing on the 
moon’s surface has created a growing interest in the 
field of Aeronautical and Space Engineering. Aero- 
nautical and Space Engineering involves the design, 
development, construction, and operation of vehicles 
and equipment for flight in and beyond the earth’s 
atmosphere. 


Graduates of this particular engineering field may em- 
bark on careers in design and analysis in the office, 
while those in research and development may be en- 
gaged in wind tunnel or engine test cell work or they 
may be involved with flight tests. Some aerospace 
engineers fill teaching positions in universities and 
community colleges, while others are employed by 
industry and governmental agencies and laboratories. 
Still others, with adequate work experience, may fill 
executive and administrative positions. 


In Canada most practising aerospace engineers obtain 
their first degree in one of the many engineering fields, 
particularly engineering physics or mechanical engi- 
neering. They receive training in the aerospace field 
through graduate work, application, and experience in 
the aerospace environment. 


Several universities in Canada offer individual courses 
related to Aeronautical and Space Engineering such as 
space dynamics and propulsion. Graduate degrees are 
also offered at several universities. 


Agricultural 


The primary objective of the agricultural engineer is the 
production, processing, and distribution of agricultural 
products and equipment. 


Degree programs in Agricultural Engineering are offered 
by eight universities in Canada. These programs equip 
students with the knowledge and skills necessary to 
apply engineering principles to agricultural problems. 


Most universities do not allow specialization in a 
branch of Engineering, such as Agricultural Engineering, 
until the second or third year. First-year courses are 
generally common to all branches of engineering and 
entail the study of chemistry, graphics, physics, intro- 
ductory calculus, and mechanics. Students seeking 
admission to a faculty of engineering are advised to 
have included mathematics, physics, and chemistry in 
their secondary school programs. These courses are 
generally required for a student to qualify for admission. 


Curricula in Agricultural Engineering include courses 
in the life sciences, fluid mechanics, strength of mate- 
rials, agricultural machine design, agricultural process 
engineering, crop production, soil mechanics, applied 
thermodynamics, and electrical circuits and apparatus. 
Students may enter one of four major areas of the 
discipline: structures and environment; soil and water; 
electric power, and power and machinery. Closely 
related fields are systems and engineering. 


Graduates may fill positions in research, development, 
or design. Agricultural engineers may be employed by 
federal and provincial governments, agribusiness 
industries, and electrical utility companies, as well as 
farm machinery and food processing companies. In 
some cases those with experience and/or further edu- 
cation may fill managerial or advisory positions con- 
nected with agricultural development, while others may 
enter teaching at the university or community college 
level. 


Chemical 


Chemical Engineering involves the design, construction, 
and operation of processes and plants in which natural 
resources are transferred into useful products. 


Chemical engineers are involved in the manufacture 

of such commodities as synthetic fibres, plastics, 
fertilizers, detergents, salts, foods, pharmaceuticals, 
resins, petroleum products, and pulp and paper. Grad- 
uates of Chemical Engineering are also involved in the 
hydro-metallurgical extraction industry and in the devel- 
opment and management of energy resources such as 
nuclear energy, oil, natural gas, coal, and tar sands. 


Secondary school students planning to enter this area 
of study should have a background in mathematics, 
physics, and chemistry. University curricula will build 
on this knowledge by providing the prospective 
engineer with more advanced courses in these areas 

as well as courses in the basic engineering sciences. 

In addition, the student will develop special skills 
through courses in plant design, chemical reaction, 
kinetics, process economics, and process control. 

Many universities provide elective courses in topics 
such as business management, environmental engineer- 
ing, computer applications, and biomedical engineering. 


Trained chemical engineers may specialize in one of 
several major areas. They may supervise and control 
manufacturing operations or deal with the quality 
control of both the raw material and the finished prod- 
uct. They may be involved in the design of equipment 
and processes, become marketing consultants, or 
enter the management or consulting aspects of the 
field. Chemical engineers are also engaged in re- 
searching controls for the prevention of air and water 
pollution, developing mathematical models for complex 
chemical reactors, carrying outmarketing studies for 
new chemical products, or managing the operations 
and personnel of a petroleum refinery. 


Although available employment for graduates is 
becoming more competitive, advances in the control 

of environmental pollution and the increasing world 
requirements for energy and goods and services should 
ensure a continuing and increasing role for those with 
a training in Chemical Engineering. 


Civil 


As a field of study and as a profession, Civil Engineering 
is concerned with improving man’s environment 
through the planning, designing, and construction of 
facilities such as dams, buildings, bridges, transpor- 
tation systems, and municipal services. Over 20 uni- 
versities offer degree programs in Civil Engineering 
and these programs are designed to provide students 
with the necessary basic skills and knowledge. Sec- 
ondary school students interested in admission to a 
Civil Engineering program should have a strong back- 
ground in mathematics, physics, and chemistry. 


The prospective civil engineer may enter one of several 
areas of specialization: soils engineering, construction 
engineering, structural engineering, hydraulic engineer- 
ing, and town planning. Due to problems arising from 
urbanization and increased public awareness, areas 
such as transportation, resources engineering, and 
pollution control are expanding. 


Graduates of this discipline may find employment in 

a variety of areas. Federal, provincial, and municipal 
governments absorb many graduates, while others are 
engaged by consulting engineering firms or by foreign 
firms or governments. Graduates are also employed 

by the construction industry, or enter the wood prod- 
ucts or steel industries. Those civil engineers with a 
Master's or Doctoral degree have an even wider choice 
of careers than those with only a Bachelor's degree, 
and are eligible to teach at the university level. 


Presently, all graduates in Civil Engineering are able 
to obtain satisfactory employment. It is expected that 
students now entering the program will find many 
possible openings due to an impending shortage. 
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Electrical 
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The electrical engineer develops and controls sources 
of electrical energy for the use and convenience of 
man. Electrical engineers may design and/or develop 
a wide variety of electrical devices, provide engineer- 
ing and managerial consulting services, or engage 

in research. 


A number of Canadian universities offer programs of 
study in Electrical Engineering. They are designed to 
provide students with the foundations of a professional 
education which will allow them to enter any area 

of this wide field. Curricula include such courses as 
electrical machines and power distribution, electrical 
measurements, circuit analysis, illumination, micro- 
wave systems, electromagnetic theory and mechanics, 
and properties of materials. Well-equipped laboratories 
are available so that theoretical studies will be com- 
plemented with practical instruction. 


Three major areas of employment available to graduates 
are power, electronics, and communications. Grad- 
uates may be involved in the generation of electrical 
energy for electric power utility organizations. They 
may fill positions with manufacturers of electricals 

and electronic equipment or with data processing 
companies designing new types of equipment re- 
quired for precision control and automation of complex 
electrical systems. Electrical engineers may also be 
employed by organizations such as telephone com- 
panies which develop, build, and maintain communi- 
cation systems capable of transmitting ideas and 

data over long distances. 


The electrical engineer's training may also be applied 
to the maintenance of large industrial complexes. 
Other electrical engineers are employed by various 
governmental agencies. In any of these areas, the 
electrical engineer may fill positions in management, 
operations, design, development, or research. 


The increasingly sophisticated modes of communi- 
cation and technology ensure a continuing need for 
the services of the electrical engineer. 


Forestry 


Broadly defined, Forest Engineering involves the 
economic harvesting of the forest crop and its delivery 
to a use industry. It requires the application of sound 
engineering and management principles in a manner 
that gives full consideration to the biological aspects 
of the forest. 


Six universities in Canada offer degree programs in 
Forestry although only two grant degrees in Forest 
Engineering at the Bachelor level. Laval University 

in Quebec has offered a degree program in Forest 
Engineering for many years whereas the University 

of New Brunswick replaced its Industrial Production 
option with a completely new Forest Engineering 
degree program in 1967. This latter program has 
earned accreditation by the Association of Professional 
Engineers as well as the Professional Foresters’ 
Association in New Brunswick and negotiations are 
progressing to extend this to other provinces as well. 
Applicants wishing to enroll in this degree program 
should have proven ability in mathematics and physics. 
Students from a number of Canadian provinces as well 
as abroad are currently enrolled. 


The need for additional engineering content in the 
education of the professional whose responsibility 

it will be to direct the harvesting of a forest crop has 
been necessitated by the increasing complexity of 

this function. Significant advances in Forest Engineer- 
ing have been achieved during the past two decades 
resulting in improved harvesting systems and as- 
sociated equipment. Continuing development in 
timber harvesting techniques indicates that the current 


— trend will expand. The specialized handling of wood 


products has led to the establishment of Forest 
Engineering as a discipline, embracing various aspects 
of mechanical, electrical and structural engineering 
principles in the design of flow processes. 


Graduates of Forest Engineering may embark on one 
of several careers. They may fill positions primarily in 
industry and government carrying out technical and 
management duties and may be engaged in the re- 
search and development of new and improved pro- 
cesses. Adequate employment is available for grad- 
uates to fill the need for this relatively new com- 
bination of skills. 


Geological 


Both as a profession and as a discipline of study, 
Geological Engineering involves the study of the 
rocks and soil of an area to determine its surface and 
sub-surface structure. This includes the application 

of the results of this investigation to the planning and 
construction of buildings, highways, bridges, rail- 
roads and dams, and the exploration and development 
of mineral deposits. 


Geological Engineering and Geology are quite similar, 
except that the geologist is concerned with the history 
of the earth, while the geological engineer is concerned 
essentially with the application of this history. 
Geological Engineering incorporates all of the fun- 
damental concepts of the science of geology but em- 
phasizes their application in helping to solve engi- 
neering problems involved in a mineral exploration 
program, especially as concerns the design and oper- 
ation of mines, the layout and operation of wells in 

an oil field, town and highway planning, and the 
location of large projects such as dams, airports, and 
large buildings. 


Graduates in Geological Engineering may fill positions 
within one of several areas of the labour market. Two 
primary fields of employment are mining geology 

and petroleum geology. Graduates may work in water 
supply, hydrology, building construction, highway 
and airport construction, and surveying. Others may 
be engaged by consulting engineering firms, the 
mineral industry, financial institutions, and govern- 
mental organizations. 


Degree programs in Geological Engineering are offered 
by several Canadian universities and furnish students 
with courses that combine engineering principles with 
geology. Students receive a knowledge of historical 
and physical geology, as well as training in reading 
topographic and geological maps and in the rec- 
ognition of ores, minerals, and rocks. Curricula also 
include courses in mineralogy and petrology, optical 
mineralogy, structural geology, the application of 
various mathematical methods to geological problems, 
and mineral deposits, mineral exploration, and sedi- 
mentation. 


Students may specialize in such areas as advanced 
geophysics, geostatics, or geochemistry. Most schools 
do not allow specialization in a branch of engineering, 
such as Geological Engineering, until the second or 
third year. 


Industrial 
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Industrial Engineering involves the analysis, design, 
and installation of integrated systems of manpower, 
equipment, and material. The growth of technology, 
the development of new theories and methods, the 
introduction of high-speed digital computers, and 
the increasing complexity of man’s role in modern 
enterprise has made it necessary for the industrial 
engineer to have an understanding of all aspects of 
industry, from product design to the allocation of 
manpower. 


Programs of study in Industrial Engineering are offered 
by several universities across the country. Curricula 

are structured to provide students with a sound know- 
ledge of the mathematical, physical, and social sciences 
as well as training in the principles and methods of 
engineering analysis and design. Students seeking 
admission to an engineering faculty should have 
chemistry, mathematics, and physics in their secon- 
dary school programs. 


Prospective industrial engineers are prepared for 
specialization in one of several areas of work within the 
labour market. They may be involved in production 
analysis, in quality control, and in the movement and 
storage of materials, or may deal with personnel 
management, cost accounting, or administration. The 
industrial engineer's view will frequently encompass 
many of these areas during the examination of an 
enterprise as a system. 


Employment opportunities for industrial engineers 
are available in several areas. They may be employed 
in service industries of all kinds, in the medical and 
para-medical fields, in the transportation industry, the 
mining and forestry industries, or in the automated 
process industry, and at all levels of government. 
Smaller, independent industries are also beginning to 
employ industrial engineers. 
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Mechanical 


Mechanical Engineering deals with the design, manu- 
facture, and operation of mechanical devices that 
produce, transmit, or consume power. These devices 
range from household appliances to gyro-stabilizers and 
from pneumatic actuator systems in aircraft to simple 
systems of plumbing in homes. Mechanical Engineering 
also involves the study and control of physical factors 
in Our environment such as air, water, and pollution. 


University programs in Mechanical Engineering are 
designed to provide students with the knowledge and 
skills required to cope with expanding technological 
advances. Students receive instruction in the basic 
engineering sciences with increasing emphasis on 
analysis and mathematical techniques. Curricula in- 
clude courses in engineering mechanics, dynamics, 
measurements, applied thermodynamics, and machine 
components, as well as energy conversion, heat trans- 
fer, and strength of materials. Students may receive 
specialized training through courses conducted by 
industry or through extensive practical engineering 
experience. 


The secondary school student desiring a career as a 
mechanical engineer should have a strong back- 
ground in chemistry, physics, and mathematics. Most 
universities require these courses for entrance. 


Graduates of Mechanical Engineering may enter one 
of several specialized areas of employment. They may 
become involved in industry responsible for machine 
designing and production, power generation and 
utilization, air conditioning, the natural sciences, and 
aeronautical sciences. They may also be associated 
with the development and operation of thermal and 
nuclear power plants, water control works, or secon- 
dary manufacturing industries such as those related 
to automobile manufacturing. Graduates may also 
find positions in sales, consulting, development, and 
installation. Those with a Master’s or Doctoral degree 
have access to teaching positions at the university 

or community college level, or may become involved 
in governmental or industrial research. 


Metallurgical 


Basically, Metallurgical Engineering is concerned 
with the application of engineering principles to the 
recovery of metals from ores. Metallurgical engineers 
apply their skills and knowledge in converting metals 
into various suitable forms and compositions for 
practical purposes and marketable products. 


A number of universities in Canada offer programs 

of study in Metallurgical Engineering. These programs 
are structured to furnish students with a background 
in physics, chemistry, mathematics, and basic engi- 
neering principles. Curricula include courses in the 
physical and mechanical properties of materials, 
mineral dressing processes, thermodynamics and 
their relationship to solid state and extractive metal- 
lurgy, and plant operations and design. Students may 
concentrate in a specific area such as extractive 
metallurgy, the production of metals from their minerals. 
physical metallurgy, or mineral dressing—the practice 
by which minerals are separated. 


Metallurgical engineers concern themselves with the 
major industrial working metals and their uses which 
range from structural forms for bridges and skyscrapers 
to ultrathin sheeting and delicate components in highly 
sophisticated computers. 


Because metals may be used in a wide range of 
devices and products, areas of employment open to 
the graduate of Metallurgical Engineering are broad. 
The steel industry in Canada encompasses all aspects 
of metallurgy and requires highly qualified personnel. 
Graduates may fill positions with companies engaged 
in the production of nickel, aluminum, or other metals 
or with universities, government, and independent 
research establishments. 


Mining 


The scope of the mining engineering profession is 
broadening. Originally, it was concerned mainly with 
prospecting for mineral wealth, evaluation of mineral 
deposits, extraction of ore, and the production of 
marketable products by mineral processing. With 
increasing technological sophistication in this field, 
the present-day mining engineer is also involved in 
planning, organizing, and managing the complex 
operations of mining enterprises. In addition, the 
engineer must be skilled in feasibility techniques, 
operations research techniques, and computer 
programming. 


Changes in the Mining Engineering curricula at 
Canadian universities reflect this need for professional 
skills in the application of new techniques. Students 
receive a broad but thorough education in mathematics, 
chemistry, physics, geology, and the engineering 
sciences, including rock mechanics and explosives 
theory. An analytic rather than a descriptive approach 
is taken towards the advanced mining technologies. 
Students may concentrate on such facets of the dis- 
cipline as materials handling, material resource econ- 
omics, environmental control engineering, geodynamic 
engineering, systems analysis, and systems design. 


Mining engineers are involved in the development of 
new methods of drilling, and general improvement 

of the mining environment. They apply their skills not 
only in the mining of ore by conventional methods 
but also in the use of unconventional methods in the 
exploitation of marine mineral resources, and in civil 
engineering projects such as metro-railway systems 
and hydro-electric schemes where rock excavation 

is involved. 


Mining engineers find employment in a variety of 
areas within the labour market. They may enter manu- 
facturing, management, or personnel relations, or 

be involved in the choice, design, and application of 
machinery. Mining engineers are also employed by 

the mineral industry and by government in the areas 

of applied sciences and in the analysis of technological 
and economic problems in the mining industry. 


Petroleum 


Petroleum Engineering is that branch of engineering 
which is concerned with the efficient, economic, and 
safe production of hydro-carbon fluids from natural 
underground hydro-carbon reservoirs. Graduates in 
Petroleum Engineering are primarily involved in such 
areas as drilling technology, well logging and formation 
evaluation, design of well completions and well simu- 
lations, reservoir engineering, aided production tech- 
niques, and natural gas engineering. 


Presently in Canada only the University of Alberta 
offers a program of study leading to a degree in Petro- 
leum Engineering. By choosing a series of electives 
within the Department of Chemical and Petroleum 
Engineering, a student may graduate with a degree in 
Petroleum Engineering. The undergraduate program 
consists of training in the traditional subjects of the 
basic engineering sciences with concentration taking 
place between the third and fourth years. Students 
planning to enter the Petroleum Engineering field 
should have a strong background in chemistry, mathe- 
matics, and physics. 


Employment opportunities for qualified graduates in 
Petroleum Engineering exist in many areas across 
Canada and overseas. Recent graduates are usually 
given the opportunity to participate in comprehensive 
training programs which often involve short-term 
assignments outside of Canada. 


Physics 
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Engineering physicists are concerned with the appli- 
cation of physics to a wide range of engineering prob- 
lems. They may be involved in the study of solid state 
physics, electronic devices, semi-conductors, and the 
use of electronics and physics for medical treatment, 
or be engaged by atomic industries and nuclear energy 
stations. They may be involved with aeronautical 
equipment in satellite and rocket development, or they 
may use their training in soil prospecting or advanced 
methods of meteorology. Other engineering physicists 
may enter into the development of new equipment, 
materials, and processes. 


Graduates of Engineering Physics enter many areas of 
employment. Those who obtain a Master's or Doctoral 
degree may fill academic positions at universities or 
community colleges. Others are employed by industry 
or join consulting engineering firms. The Meteorological 
Service of Canada, the National Research Board, 
Atomic Energy of Canada, and other government 
agencies also employ engineering physicists. 


Degree programs in Engineering Physics are offered 

by a number of universities across the country. These 
courses of study provide students with an intensive 
training in physics and mathematics as well as engi- 
neering principles. Many courses are the same or similar 
to those taken by students in honours Physics. Cur- 
ricula provide study in thermochemistry, physical 
chemistry, differential equations, wave mechanics, 
classical electricity and magnetism, plasma physics, 
nuclear physics, and molecular physics. 


Survey 


Programs of study in Survey Engineering are offered 

by four universities in Canada. The University of New 
Brunswick has a Department of Surveying Engineering, 
Laval provides a course of study within its Faculty of 
Forestry and Geodesy, and the Universities of British 
Columbia and Toronto offer degrees in Civil Engineering 
with specialization in Surveying. Students seeking 
admission to any one of these faculties should possess 
a strong background in mathematics, physics, and 
chemistry. More detailed information can be obtained 
from the registrars or calendars of the institutions con- 
cerned. 


Surveying involves determining the shape and dimen- 
sions of the earth and measuring the position of man- 
made and natural features on the earth’s surface. It is a 
broad area of study and actual practice that includes 
geodesy, photogrammetry, land surveying, and survey 
engineering. This includes transposing the results of a 
survey to a plan or map, providing information for such 
projects as estate subdivision, the establishment of 
power dams, railways, tunnels, and land boundaries. 


Survey engineers may conduct topographical and 
hydrographical surveys for government agencies, or 
they may work for provincial and municipal govern- 
ments surveying for city planning and highway con- 
struction. Others embark on careers in private industry 
on construction projects, while some are employed by 
government in the surveying of mining claims, bound- 
aries, and land. Survey engineers are also engaged by 
the National Research Council and by universities to 
develop new techniques and instrumentation and to 


conduct research. 


In the construction field, survey engineers are involved 
in such activities as route location and volume deter- 
mination. They may also concentrate in such special- 
ized areas as mine surveying, geophysical surveying, 
and hydrology. 


Many graduates enter private practice, operating their 
own land survey offices and, like many surveyors in 
Quebec, may serve as civil officers. The provincial and 
federal governments maintain separate survey boards 
to regulate the practice of surveying within their own 
jurisdictions and to certify surveyors in accordance 
with their own statutes and regulations. Only registered 
members of land surveyors’ associations or corpora- 
tions are authorized by law to conduct property sur- 
veys, either independently or in the employ of others. 
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Technologies 


Community College 


The technologists in the building field are the people 
who put the theory and ideas of the building engineers 
and architects into the usable, practical structures 
employed by man in his day-to-day existence. Students 
entering this career area are advised to consider the 
basic environment they will find as they enter this type 
of employment. Most often they will be employed in a 
situation which at first will demand out-of-doors in- 
volvement with contractors, skilled tradesmen, labour 
personnel, and the public at large. Prevailing weather 
conditions are as much a problem as a blessing. For 
those who are inclined to enjoy progress, have natural 
mechanical skills, and like the outdoors rather than a 
total indoor atmosphere, this career area should be 
well researched. 


Many community colleges offer courses in various 
sections of the Building Technologies and all calendars 
and information available should be obtained and used 
in choice of school and course. 


As the opportunities in the Building Technologies are 
based on the growth of business and the supply of 
money for capital investment, students considering this 
career pattern should keep in mind the economic picture 
projected for their graduation year as well as the possi- 
bility of job fluctuation even after they are employed 

in the field. Because of possible projected economic 
layoffs or other layoff reasons, starting salaries are often 
higher than in other fields, and this should not be part 
of the reason for choosing this career area. Higher 
salaries only cover the probability of some slack periods 
for the building technologies. 
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Air-Conditioning 


Air-Conditioning Technology is concerned with the 
control of air including its heating, cooling, humidity, 
cleanliness, and movement. The future comfort and 
health of man cannot be assured without this technol- 
ogy. The need for sensible and responsible control of 
man’s environment is made obvious to everyone 
through the pollution of our air and water. Part of this 
need is being met through the instruction of personnel 
in the fields of Air-Conditioning, Heating, and Refrig- 
eration Systems work in all aspects of technology 
whether it be in the design at the manufacturing level 
or the installation, testing, and servicing of the finished 
product. 


Community colleges in Quebec, Ontario, and Alberta 
provide courses of study in one or more of these tech- 
nologies which vary from two to three years in length. As 
in most other technologies, those who are proficient in 
mathematics, chemistry, and physics are best equipped 
to enter the courses within this program. These 
include mathematics, thermodynamics, mechanics, 
physics, and electricity. Students usually specialize in 
one particular area such as refrigeration, heating, or 
air-conditioning and also concentrate on a particular 
type of activity within these fields such as research and 
development; design of layouts for heating, cooling, or 
refrigeration systems, or the installation, operation, and 
maintenance of commercial and domestic equipment. 


The need for environmental control and air-conditioning 
devices in offices, factories, hospitals, and public and 
entertainment centres is firmly established, and the 
demand for an improved home environment is rapidly 
increasing. Refrigeration, as well, contributes toward 
this industry and its use is most evident in the preserva- 
tion of food and beverages. For these reasons, there is an 
established and growing demand for qualified grad- 
uates in Air-Conditioning, Heating, and Refrigeration 
Technology. 


Graduates of these technologies are found in all phases 
of the industry whether it be in system design layout, 
drafting equipment selection, contract supervision, 
sales promotion, job estimating, co-ordination and 
supervision of support trades for a major industry, or 
testing of installations. These jobs are performed in all 
maintenance and service companies, wholesalers, 
government agencies, manufacturers, public utilities 
organizations, engineering sales firms, contractors’ 
organizations, and consulting firms. 


Architectural 


> 


The technology of architecture deals with the design 

of one of mankind's basic needs, shelter, as well as other 
essential structures such as schools, plants, and 
churches. This technician or technologist helps archi- 
tects in creating the design of buildings through a clear 
and precise presentation based upon the need and 
wishes of clients. The many new methods of construc- 
tion illustrate the need for qualified personnel trained 

in the most recent developments in architectural design. 


To accommodate this need for skilled workers, many 
community colleges offer programs in Architectural 
Technology of one, two, or three years’ duration. These 
programs appear under various names but all are related 
to the one specific technology. The programs generally 
deal with the fundamentals of drawing, building con- 
struction, and the use of construction materials so that 
the student may plan efficiently with a view to available 
resources and material. The technologist, however, 
receives more specific training than the technician 
whose duties will mainly involve the production of 
concise working drawings. Current expansion of pro- 
grams is allowing for the introduction of courses in 
project management, illustrating the thorough con- 
sideration of all architectural principles available in this 
field. 


Those entering programs in Architectural Technology 
should have demonstrated an aptitude for language, 
mathematics, and the sciences, as well as an interest in 
innovative construction processes. This enables the 
student to better deal with courses in design, building 
science, construction economics, and architectural 
theory. The diplomas presented by certain community 
colleges enable graduates to become members-in- 
training of the Royal Architectural Institute of Canada 
and the Canadian Institute of Quantity Surveyors. 


Graduates may enter the labour force in professional 
consultant offices, development and manufacturing 
companies, government departments, and building 
material suppliers. With experience, the graduate can 
look forward to promotion to responsible positions in 
the building industry. These may be in the contractual- 
administrative field as specification writers, job captains, 
or office managers; in on-site supervision and opera- 
tional control; or in laboratory testing of new materials. 
Graduates must be skilled draftsmen with the ability to 
produce sketches, working drawings, and illustrations 
bearing in mind the various construction problems, 
materials, and methods. 


Civil 


Civil engineering technology today involves the con- 
struction of railroads, airports, highways, harbour 
facilities, irrigation systems, community and industrial 
planning, and all other phases of municipal, industrial, 
structural, and highway construction. The diversity 
found in the application of this technology makes it 
very attractive to the student who seeks a field involving 
a variety of locations and working conditions as well 

as the satisfaction of contributing to every step of a 
completed project. On such projects, the civil engineer- 
ing technologist may be required to perform as a drafts- 
man, designer, estimator, inspector, surveyor, foreman, 
or job superintendent. 


The one-, two-, and three-year programs in Civil 
Engineering Technology offered at many community 
colleges are designed so that students are adequately 
prepared to fill any type of position in the construction 
industry or on the civil engineering team. At the second- 
ary school level, the student can prepare for this type 

of program by concentrating on mathematics, including 
algebra, geometry, and trigonometry, science, especially 
physics, and communications subjects. Courses in- 
cluded in the program provide a considerable back- 
ground of technical knowledge in a variety of fields. 

To this end, courses in surveying, computer science, 
drafting, and photogrammetry are emphasized along 
with theoretical training in mathematics and physics. 
Other available courses include applied mechanics, 
strength of materials, hydraulics, construction, and other 
subjects related to engineering design and analysis. 
Supplementary to this, some institutions provide in- 
struction in business procedures, cost estimating, and 
construction management. The Southern Alberta 
Institute of Technology offers a similar program in 
Structural Engineering Technology. 


Graduates in Civil Engineering Technology may be 
employed by a consulting engineer in design or con- 
struction supervision, by a contractor for estimating 
and planning construction sites, or by an inspection and 
testing firm in the laboratory testing of soils and con- 
struction materials. 


Civil technologists are also required by building product 
firms in sales or management positions. Municipal 
governments also hire graduates in Civil Engineering 
Technology for their pollution control, water supply, 

or transportation systems as well as for their design and 
construction offices. 


Community Planning 
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Cities today face a growing number of typically urban 
problems including deteriorating business and resi- 
dential areas, traffic congestion, inadequate parks and 
recreation facilities, shortages of suitable space for 
industrial development, and air pollution. Community 
planners try to alleviate this continuing pressure on the 
urban dweller and his facilities by developing compre- 
hensive plans and programs for the overall growth and 
development of urban communities. 


Several community colleges now offer a program in 
Community Planning Technology in response to this 
need. The programs are two or three years in length. 
They qualify the graduate for work as a planning tech- 
nician in one of a number of planning offices, with the 
government, planning consultants, or private de- 
velopers. 


Students can best prepare for this course of study by 
concentrating on mathematics and English at the 
secondary level. Once enrolled in the program, the 
student will be involved in studies in planning concepts 
and study statistics, drafting, English, and psychology. 
Other courses include urban geography, politics, gov- 
ernment, urban sociology, planning and implementation 
municipal engineering, and architectural landscape. 


This type of work requires people able to think in terms 
of spatial relationships and those who have the ability 
to see in a comprehensive way the overall effects of 
their plans and designs. Success of plans can only 
come about through the planner’s complete knowledge 
of all variables included, all problems currently present, 
any possible immediate problems that may arise out of 
the implementation of drastic changes, and the long- 
term effects of change on the community. Planning 
technicians must also be able to express concepts in 
oral, written, and graphic form. 


Graduates, equipped with an understanding of the 
physical and cultural forces which affect modern urban, 
and rural development, find employment with govern- 
ment, resource development groups, engineering 
departments, large land developers, or private con- 
sultants. Planning technicians assist the professional 
planner in three major activities: data research, inter- 
viewing, and field work and drawing. Other types of 
work in which they may become involved include data 
processing, administration, or public relations. 


Drafting 
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The production of all manufactured items, from kitchen 
appliances to sophisticated electronics equipment, 
requires detailed plans that give the exact dimensions 
and specifications for the entire object and each of its 
parts. Therefore, there is a demand in many diverse 
fields for people who can translate ideas and designs 
into a graphic presentation. These people are draftsmen, 
and their technology is not a science in itself but rather 
exists as a necessary part of the mechanical engineering 
fields. The industrial draftsman works as an inter- 
mediary among the engineer, the architect, and the 
skilled tradesman. 


In order to efficiently produce an accurate graphic 
representation of a concept, the draftsman requires a 
thorough knowledge of the nature of the material 
involved, its strength, reliability, and cost, and the 
conditions to which it will be subjected in its 
functioning. 


Programs from one to three years in length exist at 
many community colleges to provide students with a 
basic knowledge of mechanical, structural, and topo- 
graphical drawing and design. In preparation for this, 
students should concentrate on mathematics, both 
algebra and geometry, and science at the secondary 
school level. They should also have an aptitude for 
meticulous and disciplined drawing, as well as the 
ability to visualize objects in three dimensions. This 
will help them in their training in machine shopwork, 
mechanics, economics, mathematics, and electric 
mechanical drafting. 


Draftsmen use such instruments as compasses, dividers, 
protractors, and triangles as well as machines that 
combine the functions of several devices. They also 
make use of engineering handbooks and tables to help 
solve technical problems. Draftsmen must have a keen 
sense of accuracy of detail, a high degree of concentra- 
tion, an above-average ability for oral and written ex- 
pression, and the ability to work within a team. They 
are responsible for detailed drawings of mechanical 
parts and electronic diagrams and base maps for the use 
of machinists, component wiremen, toolmakers, and 
pattern makers, and in steel fabrication. 


Most employment in this technology is found in private 
industry—manufacturing, engineering, and architec- 
tural consulting firms, construction companies, and 
public utilities. Other graduates of Drafting Technology 
work for the government or in education. They may also 
find employment in these areas as field representatives, 
expediters, or building products salesmen. 


Landscaping 


The rapidly increasing use of our natural environment 
as a result of growing urbanization is sustaining the 
demand for technologists to work with landscape pro- 
fessionals in ensuring proper employment of available 
resources. This continuing decrease in the natural land- 
scape presents a challenge and opportunity for design- 
ing and planning land for human use and enjoyment 
which calls for very special skills and training. 


To prepare students to perform a variety of duties in the 
field of Horticultural and Landscape Technology, six 
colleges, three in Ontario and one each in Quebec, 
Alberta, and British Columbia offer courses of study in 
this field. In these programs, students learn design 
layouts, cost estimation, and site engineering in 
landscape work. 


Students wishing to undertake this program should 
have concentrated on mathematics at the secondary 
school level, especially geometry or geometric drawing, 
coupled with studies in basic art techniques. This pre- 
pares the student for such courses as landscape con- 
struction, soil science, English, mathematics, economics, 
landscape materials, arboriculture (study of trees and 
forestry), floriculture (flowers), and environmental 
science. Through these courses, students receive in- 
struction in the most recent construction and design 
problem-solving techniques used on a wide variety of 
actual landscape projects. Horticultural Technology 
more specifically deals with the actual cultivation of 
shrubs, flowers, and other plant life. These fields are 
interrelated with those of Architectural Technology and 
Community Planning, both of which are also described 


_ in this publication. 


Graduates in this technology may find employment with 
private companies involved in projects such as parks 
and playgrounds, sports centres, urban plazas, golf and 
country clubs, and housing developments. Graduates 
may fill positions in professional engineering offices, 
utility companies, and government departments, while 
others may be employed by site contractors, conserva- 
tion authorities, and horticultural product sales com- 
panies. The wise use of our resources calls for careful 
integration and planning by these graduates in the 
landscaping of highways, industrial plants, commercial 
establishments, residential developments, parks and 
conservation and recreation facilities, to create areas 
that are socially acceptable, both in terms of utility and 
aesthetics. 


Structural 


The duties of building construction technicians or tech- 
nologists occur at all stages of a building project. Such 
specialists may sell materials handled by builders’ sup- 
ply houses; they may inspect job sites, or they may 
supervise construction crews. They may be called upon 
to prepare construction progress reports and charts or 
building appraisals, or they may investigate for casualty 
insurance companies. Even the eventual operation of 
their own construction companies is a possibility open 
to construction technologists. In short, the graduate of 
Construction Technology translates ideas into prac- 
ticalities and plans into buildings in a manner that 
ensures that the structure is serviceable, comfortable, 
desirable, efficient, and economical. 


Two- and three-year programs in this field are available 
at many community colleges, and, although some ap- 
pear under different names, they nevertheless deal with 
the technology of building. The British Columbia In- 
stitute of Technology combines this program of study 
with Architectural Technology. 


At the secondary school level, students wishing to 
eventually enter a Building Technology program should 
concentrate on algebra, geometry, trigonometry, and 
physics. Communications courses such as English 
composition are considered an asset as well. Once 
enrolled in this program, the student will take courses in 
the use of equipment, job control and costing, structure 
theory, building services and specifications, concrete 
construction, foundations, estimating, and construction 
administration. This type of program is designed to 
develop correct techniques in construction supervision, 
planning, and inspection. Some institutions provide 
students with the opportunity to practise the latest 
methods in site and structural testing, and, in some 
cases, to perform exercises in quantity surveying. Some 
schools are also introducing management-oriented 
courses covering such subjects as human relations, 
costing, contract law, and labour relations. 


Graduates find employment in one of five areas— 
architectural or engineering offices, construction com- 
panies and government agencies engaged in construc- 
tion, building supply companies, plant engineering and 
operations departments, or in government agencies 
involved in building inspection, appraisal, and planning. 
The work of the construction technologist may consist 
of inspection, materials testing, or building products 
sales, or any combination of these. With experience, the 
graduate may choose to become self-employed as a 
contractor. 


Surveying 


The construction of highways, airfields, bridges, and 
other structures depends upon the surveyor to provide 
information on measurements and physical charac- 
teristics of construction sites. Surveyors also locate 
land boundaries, assist in setting land valuations, and 
collect information for maps, charts, and plans. 


To meet the demand for trained surveyors, a number of 
community colleges across the country offer programs 
in Surveying Technology, usually of two or three years’ 
duration. These programs train technicians to be ver- 
satile members of a survey crew. Graduates of some 
colleges are eligible to write the professional examina- 
tions for the Dominion Land Surveyors and/or the 
surveyors’ association of the province concerned. 


To prepare for a course of study in Surveying Tech- 
nology, the student should have mastered mathematics, 
physics, chemistry, and English at the secondary school 
level. This preparation will help the student with such 
courses as mathematics, physics, astronomy, geology, 
photogrammetry, magnetics surveying, survey drafting, 
and electronic distance measuring, which are found ina 
Surveying Technology program. Some specializations 
are available in land surveying, drafting, cartography, 
and photogrammetry. 


The graduate survey technologist may be involved in 

a variety of types of survey including highway, land or 
boundary, geodetic (large areas), topographic (con- 
tours), photogrammetric, geological, geophysical, 
geodetic, mine, and hydrographic. Employers include 
gas and oil companies, construction survey crews, legal 
land survey crews, and consulting engineering firms. 
Other work may be found in the exploration of mineral 
resources or the construction of large scale maps. 


Due to economic expansion and development, partic- 
ularly in Canada’s North, opportunities for graduates 
are good. Surveying is vital to the construction of high- 
ways, the exploration of new areas, and the develop- 
ment of mineral-bearing regions. 
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Electro 
Technologies 


Community College 


The condition of your heart, the thought patterns of 
your brain, and the transportation of your voice around 
the world are all part of the electrical—electronic age 
in which we live. 


The daily use of electricity to conduct more and more 
of the world’s business has caused it to leave behind its 
awesome hold on our imaginations and become com- 
monplace in our day-to-day living. 


Whenever anything, such as electricity, has this much 
impact on the lives of everyone, the numbers of trained 
personnel required to operate the various pieces of 
equipment, invent new ones, or service existing equip- 
ment becomes considerable. Realizing this fact, the 
community colleges, CEGEPS, and other polytechnical 
institutions have for some time trained the necessary 
highly skilled electro technologists who today service 
our economy. There are few schools in Canada at the 
technologist level that do not offer some of the electri- 
cally-oriented technologies. 


Students interested in sound reproduction, computer 
analysis of a great number of subjects, power, medicine, 
and numerous other fields should examine the oppor- 
tunities for making a contribution to their own lives 
through Electrical-Electronic technology. Most schools 
will offer the student both a theoretical and a practical 
training. Industry, understanding the necessity of highly 
skilled manpower, will assist schools to see that stu- 
dents are brought into contact with the latest equipment 
and most recent discoveries. This means that the student 
with an interest in this area has excellent opportunity 
for up-to-date training. 


The students interested in this area should have sound 
backgrounds and interest in mathematics, physics, elec- 
tronics, and technical drawing at the secondary school 
level, and should be intrigued by the whole area of 
electricity, its properties, and its uses 


34 


Electrical 


Electricity is a form of energy in which electrons flow 
through a wire circuit producing heat or power. It is 
produced by various types of turbines, atomic energy, 
and engines for use in the home, in business, or in 
industry. Technicians and technologists are found in all 
areas of activity whether it be in the generation, trans- 
mission, or distribution of electricity. 


Graduates of Electrical Engineering Technology find 
employment in one of four major areas: with electric or 
communications utilities, in research work or engineer- 
ing maintenance; with industry, in electrical mainte- 
nance and repair work and the designing of new instal- 
lations; with electrical apparatus manufacturers, in 
technical writing, sales, servicing, or engineering, or 
with electrical consultants or contractors, in drafting 
and system design. 


Courses in this technology are of two or three years’ 
duration. Students contemplating entering a program 

in Electrical Engineering Technology should concen- 
trate on mathematics, physics, and English at the 
secondary school level. Courses of study usually include 
basic electrical and electronic theory, technical math- 
ematics, and physics. Later, extensive training in elec- 
trical machines, industrial electronics, and specialized 
controls including the use of solid state devices and 
transistors are given. Some colleges offer various options 
for specialization within the program of Electrical 
Engineering Technology. 


The future need for qualified people in Electrical En- 
gineering Technology is illustrated by the number of new 
developments. The printing industry is one area where 
new applications of this technology are apparent. 
Newspapers and magazines are now using electrical 
transmission where type Set in one plant is carried 
great distances to presses at another. Even the printing 
itself is turning more to the use of electronic typesetters 
to replace the old linotype machines. 


Electronic 


Electronics, as a science, grew out of electricity. 

In electricity, the electrons flow through wires; in 
electronics, the electrons are transmitted through gases 
or a vacuum. Electronic technology finds application 

in homes, industry, and science and is used exten- 
sively to produce investigative tools, labour-saving 
devices, precise measuring apparatus, and mass data 
processing and communications equipment. Medicine, 
computers, and communications are fields that are 
especially dependent upon the many recent advances 
in electronic technology. 


Community colleges offer one-, two-, and three-year 
courses in Electronic Technology, and, in some cases, 
these are offered in conjunction with Electrical 
Technology. In preparation for this program, the stu- 
dent should have a good background in mathematics, 
physics, and English at the secondary school level. 
Courses considered include technical mathematics and 
physics, computer systems, solid state circuitry, 
power systems analysis, instrumentation, industrial 
electronic/electrical devices, and machine control. 
Some institutions offer third-year options for speciali- 
zation in such areas as instrumentation and control, 
telecommunications, or broadcasting. 


Work in electronics may be associated with any one of 
three major areas: development— including the 
building, testing, and modifying of new products 
through the use of sophisticated test equipment; pro- 
duction—including the relating of a thorough knowl- 
edge of electronic principles to the manufacture of 
electronic devices to ensure a high level of quality 
control, or maintenance—including the servicing of 
electronic equipment through the application of an 
extensive knowledge of electronic theory. Two other 
important areas that electronic technicians and tech- 
nologists may consider are technical sales or technical 
writing, both demanding a comprehensive knowledge 
of the vocabulary as well as the theory. 


Graduates find work in communications organizations, 
engineering or electronics firms, primary industry, 

and government agencies. Since the advent of solid 
state devices and their application to such growing 
fields as computational systems, space travel, and 
international communications systems, many varied 
opportunities exist for qualified technologists and tech- 
nicians trained in the most recent developments. 

The phenomenal increase in the production of radios, 
tape recorders, and televisions as well as the de- 
veloping use of industrial electronic equipment all 
indicate a continued growth in the field with a sus- 
tained demand for qualified personnel. 


Instrumentation 


In all industries involving food, metals, petroleum, 
chemistry, paper, textiles, plastics, and similar products, 
there are automatic processes in operation. These 
automatic processes may require the measurement 

and control of pressure, flow, temperature, weight, 
speed, colour, or any of a hundred other variables. The 
need for technicians who have knowledge of the 
Operation, maintenance, and design of such controls 

is obvious. 


Many colleges offer Instrumentation programs which 
provide this necessary training through studies of 
physics, chemistry, mathematics, electronic and 
pneumatic controllers, and control loop theory. Stu- 
dents who plan to enter this study area should have a 
sound background in physics and mathematical 
functions (both algebraic and geometric) at the 
secondary school level. Typically, the three-year pro- 
grams in the colleges place greater emphasis upon 
the mathematics of control theory. Some colleges 
introduce a control systems subject in the final year of 
the three-year electronic programs while only at 
Mohawk College is a complete three-year Control 
Systems Technology program covering all aspects of 
power, process, and computer control offered. At 
Centennial College, the program is directed toward 
fluidics and the study of hydraulics and air power 
devices. 


Employment may be in sales, service, installation, or 
engineering, but, as well, opportunities are arising 

in the emerging fields of environmental control, which 
includes oceanography, space studies, air and water 
pollution, and biomedical research. The differences 
between the technician and the technologist positions 
will be mainly in the level of responsibilities, with the 
technologist starting closer tc an administrative 
position. At present, the openings in computer servicing 
and installation are being filled primarily by tech- 
nologists with Control Systems and Computer 
backgrounds. 


Power 
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Programs in Power Engineering Technology are offered 
at three community colleges in Canada each dealing, 

in general, with the generation, transmission, and dis- 
tribution of power. 


The Niagara College of Applied Arts and Technology 
offers a three-year program that emphasizes studies in 
nuclear power technology and radio isotope. A 
specialization decision is not necessary until the third 
year making the study in the basic courses quite 
comprehensive. This enables the well-trained graduate 
to find employment even with large nuclear- powered 
generating stations. 


The Southern Alberta Institute of Technology and 
Red River Community College both offer two-year 
courses that prepare the student for the provincial 
Stationary or Power Engineer’s examination. The 
course of study offered at S.A.I.T. is designed mainly 
to produce power engineering technologists with a 
diploma in technology and a Third Class Engineer’s 
Certificate. Many graduates find employment as 
process operators. Others are given preference in 
recruitment by large electrical generating utility plants, 
while others enter industry as technical assistants to 
engineers engaged in engineering, design, and 
project work. 


Students at the secondary school level should ensure 
that they have a basic understanding of the funda- 
mentals of chemistry, physics, and mathematics in 
preparation for this program. Study in Power Engineer- 
ing Technology itself deals with computer funda- 
mentals, electrical technology, nuclear power tech- 
nology, electrical drafting, thermodynamics, instru- 
mentation, and the writing of electrical specifications. 


The courses deal generally with all aspects of electrical 
power used in business, industry, public centres and 
facilities, or in the home. In addition to theory and 
practice applied to steam turbines, study of power 
generation involves design and operation of internal 
combustion engines, which includes gas turbines and 
hydro or nuclear powered generating stations. 


Graduates in Power Engineering Technology find 
employment with equipment manufacturing com- 
panies, public utilities, consulting engineering firms, 
industrial plants, research facilities, plant engineering 
offices, or in the sale and field installation of gasoline, 
diesel, and gas turbine equipment. The nature of the 
technologist’s work includes design, manufacturing, 
sales, installation, operation, and maintenance. 


Telecommunications 
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The field of telecommunications deals with radio, 
telephone, telegraph, micro-wave, and all other com- 
munications systems. The introduction of such 
revolutionary devices as the transistor, the laser, and 
micro-circuitry has contributed much to making this 
one of the fastest growing industries in Canada today. 
New developments and applications in Telecommu- 
nications Technology are constantly being introduced 
as a result of its relatively young age and its rapid 
growth potential. This branch of electronics, which has 
become more and more complex, requires trained 
technologists in the production, installation, operation, 
and maintenance of these systems. 


Several community colleges provide two- and three- 
year courses of study in Telecommunications Tech- 
nology to ensure that competent personnel are being 
trained in the field’s most recent developments. 
Students at the secondary school level should espe- 
cially concentrate on mathematics, physics, and 
English. Courses of study within the community college 
system provide a more detailed consideration of 
mathematics, physics, and technical English as well as 
basic electricity and electronics. More specific courses 
in the application of electronics theory to communi- 
cations are also emphasized. These include studies 

in telephone instruments and exchange equipment, 
carrier systems, transmission, radio micro-wave, 
semi-conductor fundamentals, transistor circuits, and 
solid-state switching. Some institutions offer Tele- 
communications Technology as a final-year option 
within a general electronics course. Others offer 
related courses or options directed towards the broad- 
cast industry. 


Since the field of telecommunications is an expanding 
one, many varied opportunities are available to grad- 
uates. Generally, the work of technologists may be 

in the production, marketing, installation, maintenance, 
or operation of systems. They may be employed as 
engineering assistants in research and development 
projects in government or industry, or they may 
become members of a team operating and maintaining 
complex electronic or telecommunications systems. 
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Engineering 
Technologies 


Community College 


The development of North American industries has 
brought about a large evolution in technology. For 
years the technologist as such neither had a school for 
training, nor a sound in-service training program. 
Now the industries of North America have realized the 
potential and importance of the technologist in their 
progress. 


This realization of technological development is not 
totally new and schools promoting the acquiring of 
technological abilities in Canada are not new either. 
However, the large expansion of technology has in- 
creased the rate of training in a formal institution and 
community colleges and CEGEPS have taken up 

the challenge to meet the demand. The last five years 
have seen at least a doubling if not tripling of the 
supply of technologists. 


Young adults making a career choice where they desire 
responsibility and administrative expertise along with 
total involvement in their particular applied field 

should examine with an open mind the engineering 
technologies described in the following pages. 


Opportunities in Canadian industry will become more 
and more available to only the highly skilled and well- 
trained. Administration and business training as well 
as technological training in a specific field are today 
often prerequisites, not just desired qualifications. 
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Aeronautical 


There is no rigid distinction between the terms aero- 
nautical engineering and aerospace engineering as 
used by institutes of study in Canada. Both refer to 
aeronautics (aircraft) and astronautics (spacecraft). 
Although some space work is done by government 
agencies, most technologists in this field are employed 
in the Canadian aircraft industry. Increased commercial 
passenger and freight air travel coupled with the use 
of private aircraft and helicopters ensures a thriving 
field of aeronautics and sustains the need for highly 
trained people in this technology while those with less 
impressive academic credentials will likely experience 
some difficulty. 


Several community colleges offer a three-year program 
in Aeronautical Technology. The comprehensive 
programs available are best suited to those students 
who demonstrate an aptit!:de for physics and mathe- 
matics at the secondary school level. Such an aptitude 
will assist the student in the course of study which 
includes such fundamental subjects as aeronautics, 
physics, mathematics, mechanics, and engineering. 
Other more specific areas of study include aeronautical 
drafting, thermodynamics, aerodynamics, aircraft 
structural analysis, and computer techniques. If a 
student wishes, specializations are available at some 
institutions. These may be in aircraft design or pro- 
duction. 


The aeronautical technologist assists the engineer in 
all phases of design, production, and operation. 

The work performed requires a technical knowledge of 
the principles of stress analysis, aerodynamics, struc- 
tural design, flight test evaluation, guidance, and | 
propulsion. 


Graduates may find work with commercial airlines, 
aircraft manufacturers, and government departments or 
agencies, or aerospace companies who design, 
manufacture, and test engines, fuel systems, hydraulic 
controls, electronic communications, navigational 


equipment, and flight simulators. Other companies with 


which employment may be found produce radar 
equipment, cabin equipment, airframe components, 
brake assemblies, and landing gear. Other areas avail- 
able to the graduate include inspection or technical 
sales. 


Some colleges provide a two-year program in Aircraft 
Maintenance Technology. This program supplies the 
student with the technical qualifications required by 
the Department of Transport for an Aircraft Main- 
tenance Engineer's Licence. Employment prospects are 
good and graduates are employed in the maintenance 
field with either aircraft or helicopter companies. 


Industrial 


Industrial engineers determine the most effective 
methods of using the basic principles and factors in- 
volved in production—manpower, machines, and 
materials. Industrial engineering is one technology that 
is not centred upon developmental work but rather 
on applications within a specific circumstance. As the 
manufacturing complex grows, so also do the various 
inefficiencies associated with complexity. For this 
reason, properly trained technologists in Industrial 
Engineering are required to reduce and control manu- 
facturing waste. 


Courses of study in this technology are available at 
many community colleges under different names but 
they all deal with the same material. These programs 
are designed to provide the student with a knowledge 
of processes, materials, inspection methods, statistics, 
and industrial and cost accounting. They encourage 
effectiveness and efficiency in the design and operation 
of complex automated systems so that the student 
receives general instruction concerning overall systems. 
However, community college programs are usually 
specialized according to the industries in the immediate 
area. Generally, the courses include mechanical 
drafting, communication skills, technical reporting, 
psychology, methods improvement, cost reduction, 
value analysis, quality control, and process planning. 
This program is best prepared for at the secondary 
school level through concentration upon algebra, 
geometry, trigonometry, English, and composition and, 
if possible, mechanical training. 


Industrial engineering technologists use systems for 
data processing, develop management control systems 
to aid in financial planning and cost analysis, design 
production planning and co-ordination of activities, or 
design distribution systems for goods produced. 

Plant location surveys and other work of this type may 
also be done according to the presence of raw 
materials, transportation systems, and availability of 
work force. 


Graduates are employed in many industries, most of 
them concerning manufacturing. The duties of the 
technologist may centre around one of many areas— 
production control, quality control, plant layout, 
material handling, methods, manufacturing engineer- 
ing, or factory management. The type of work per- 
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formed will depend upon the location of the factory, 

its size, and the nature of its products. Whatever the 
work, it will demand a unique blend of the graduate’s 
knowledge in the mathematical, physical, and social 
sciences together with the principles and methods 

of engineering analysis and design to specify, predict, 
and evaluate the results to be obtained from a complete 
production system. 


Mechanical 


Mechanical Engineering Technology concerns the 
generation, transmission, and utilization of mechanical 
energy and the design, manufacture, testing, operation, 
and maintenance of all kinds of mechanical equip- 
ment, devices, and tools. Technologists in this field are 
involved in the research, development, and production 
of every manufactured item in use today. Rather than 
simple involvement with a narrow specialization, 

they are involved in a wide range of industries. 


This technology is available in community colleges 
right across Canada in order to provide students with a 
broad knowledge of modern technology emphasizing 
both theory and practical application. Programs in 
Mechanical Engineering Technology deal with various 
differing industrial methods, practices, and processes. 
The courses available in this program include machine 
design, thermodynamics, strength of materials, 

energy transfer, engineering drawing, business admin- 
istration, and fluid mechanics. This type of program 
will give the student a sound general background for 
the numerous areas open in industry and will develop a 
cost-conscious approach to the problems of design 
and manufacturing. Specializations are available in 
some institutions, which include design, testing, and 
development of products or the methods of control 
and planning in manufacturing. 


Within the framework of Mechanical Engineering 
Technology, many schools offer such options as in- 
dustrial management, industrial production, power 
plant specialization, and air-conditioning and 
refrigeration. 


The graduate of a program in Mechanical Engineering 
Technology may become involved with any phase 

of the manufacturing process from research and devel- 
opment to product servicing after it has been marketed. 
Interim stages such as production, testing, estimating, 
and machine and process improvement are also in- 
teresting areas of employment for this graduate. 


Work may be found in many varied areas and industries. 
The technologist may work as an engineering assistant 
or in technical sales, in supervising production lines, 
and in the management of certain plant departments. 
Many work in transportation or public and private 
utilities. In all areas, the technologist must be able to 
appreciate the problems of craftsmen, engineers, 

and management. 


Metallurgical 


Metallurgical Engineering Technology involves de- 
veloping methods of processing and converting metals 
into useful products whether this be in the milling 
branch, freeing metals or metallic minerals from ore by 
physical means; extractive branch, extracting metals 
from ore by chemical means and refining them to 
obtain pure metal, or physical branch, determining and 
analysing the properties of metals and their alloys. 
Generally, metallurgy deals with the obtaining of 
metals from their ores, refining and alloying them, and 
finally making them into manufactured products. 
Today, more so than ever, skilled workers in metal- 
lurgical engineering technology are needed due to the 
demand for newer metals and alloys in areas such as 
space exploration and atomic energy. 


Several community colleges offer programs in this 
technology in order to meet the demand for these 
people. To prepare for such a course of study, the 
secondary school student should concentrate on 
mathematics, chemistry, and physics, as well as 
English. Once involved in the program, the student 
can expect such courses as mathematics, physics, 
chemistry (both general and analytical), foundry, tech- 
nical reporting, properties of materials, process 
metallurgy, control instrumentation, heat treatment, 
metal fabrication, and flotation. To ensure that the 
student is suitably prepared for the profession, most 
institutions assign complex projects and encourage the 
use of advanced laboratory techniques. 


The continued growth in new product development as 
well as the need for improved metal production pro- 
cesses ensures the continued growth in this field. Only 
through continued expanded knowledge, laboratory 
experimentation, and methodical development has 
man been able to produce amazing new metals and 
alloys to meet the needs of our technological society. 


Graduates can expect to find employment in one of 
three general areas— production, quality control, or 
research. Traditionally, the demand in all three areas 
has been good and should continue to be so. This type 
of work may be found in such industries as automobile 
manufacturing, farm implement manufacturing, 
foundries, and steel works. Metallographer (examines 
and photographs metals microscopically), foreman, 
supervisor, and other staff positions are available to 
graduates with electrical and metal fabricating in- 
dustries. Industries involved in process metallurgy, 
fabrication, welding, research, and technical sales 
should continue to demand many Metallurgical 
Engineering Technology graduates. 


Tooling 


Tool and die makers are craftsmen who make special 
tools, dies, jigs, fixtures, gauges, and other intricate 
devices used in the mechanical production of industrial 
and consumer goods. They make tools for machine 
parts to precise size and shape, dies for forgings and 
sheet metal work, steel moulds for die casting and 
plastic objects, jigs and fixtures for positioning work 
pieces, and gauges for quick accurate measurements 
and inspecting. 


Several community colleges offer one-, two-, or three- 
year programs in Tool and Die Technology. These 
courses provide instruction in the operation of standard 
machines, new machining techniques, and manu- 
facturing processes such as numerical control and high 
energy formation. Students wishing to enter such a 
program require their junior matriculation and should 
have some training in machine shop and drafting at 
the secondary school level as well as an interest in 
mechanics and in working with hand tools and 
machines. Manual dexterity, good hand-eye co- 
ordination, and the ability to work to close tolerances 
are also necessary attributes for those contemplating 
entering a Tool and Die Technology program. 


Within the program, the student can expect such 
courses as mechanics, metallurgy, mathematics, heat- 
ing, industrial design, and materials. Individual 
initiative is encouraged in the solving of production 
and design problems through a comprehensive con- 
sideration of current design techniques and the impart- 
ing of asound knowledge of materials required for 
fine crafting. Cost and quality control is also an im- 
portant aspect considered within the course of study. 


The areas of work available to Tool and Die graduates 
include tool performance, manufacturing costs, pro- 
duction methods, quality control, estimating, and 
designing. Graduates may work in a large manu- 
facturing plant or in a contract shop engaged solely in 
the tool and die business. They must be able to work 
from drawings, models, and written specifications in 
the analysing, planning, and executing of all the 
operations. With experience, opportunities for ad- 
vancement exist in production, manufacturing, and 
industrial engineering where the graduate may become 
a tool inspector, leadman, or foreman. However, 
mastery of the more difficult phases of the work, in- 
cluding die sinking, will ensure both personal and 
material satisfaction. 
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